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ABSTRACT. We prove, using notions and techniques of topological dynamics, that a nonamenable group contains a finitely-generated subgroup of exponential growth. We also show that a group which belongs to a certain class, defined by means of topological dynamical properties, always contains a free subgroup on two generators.
Topological dynamics can be viewed as a theory of representations of groups as homeomorphism groups. In this paper we want to emphasize this point of view and to show that information about the structure of a group can be obtained by studying such representations. One illustration of this method is the characterization obtained in [7] of amenable groups as groups which admit no nontrivial strongly proximal flow. (See definitions below.) Furthermore this method yields results which do not explicitly involve notions from topological dynamics, for example using the above characterization of amenable groups we prove the theorem that a nonamenable group has a finitely generated subgroup of exponential growth.
(This last result also follows from the main theorem in [8, p. 150] and Lemma 5 in [9] .)
The paper is arranged as follows. In § 1 we define the necessary notions from topological dynamics.
In particular strongly proximal, totally proximal and extremely proximal flows are defined. In the second section we prove, using the notion of a strongly proximal flow, that a nonamenable group contains a finitely generated subgroup of exponential growth [9] . In the third section we show that an extremely proximal flow is both strongly proximal and totally proximal. We show that a group which has a nontrivial extremely proximal flow contains a free subgroup on two generators. Finally we show by means of examples that strong proximality does not imply total proximality nor does total proximality imply strong proximality. I wish to thank Professor H. Furstenberg for his help and advice.
where e is the identity element of T. If x is a point of X then the set j/x | t £ T\ is the orbit of x, and the flow (T, X) is minimal if each orbit is dense.
A flow (T, X) is proximal if given two points of X, say x and y, there exists a net t. in T s.t. lim r x = lim t .y. If (T, X) is minimal then it is also proximal iff the diagonal is the only minimal set of the product flow (T, X x X)
Itlx, y) = Ox, ty)).
Denote by !m(X) the set of all regular Borel probability measures on X. Jll(X) with the weak * topology induced on it as a subset of C (X), is a compact Hausdorff space. Here C (X) is the. dual space of C(X), the space of real valued continuous functions on X. The action of T on X induces an action of T on )I((X).
Thus with every flow (T, X) there is associated a flow (T, JIl(X)). A minimal flow (T, X) is strongly proximal if the associated flow (T, 3IÏ(X)) is proximal.
The flow (T, Jll(X)) contains the closed invariant set X of all point masses.
As a subflow of (T, Jlî(X)) the flow IT, X ) is isomorphic with (T, X) and we shall identify these flows. It is easy to see that a minimal flow (T, X) is strongly proximal iff IT, X) is the unique minimal set of the flow (T, !m(X)) or equivalently iff for every p £ 3H(X) there exists a net t. in T s.t. lim t p is a point mass. Since (T, X) is a subflow of (T, JI¡(X)) it follows from the definition of strongly proximal flows that a strongly proximal flow is proximal. The following theorem is proved in [7] .
Theorem. A locally compact topological group T is amenable iff T has no ' nontrivial strongly proximal flow.
A flow (T, X) is trivial if X contains exactly one point. Note that our definition of a strongly proximal flow differs from the definition in [7] ; there, a strongly proximal flow is not necessarily minimal- can consult [3] , [4] and [7] .) 2. A nonamenable group contains a finitely generated group of exponential growth.
Theorem 2.1. // T is a nonamenable group then T contains a finitely generated subgroup of exponential growth.
Proof. By the characterization of amenable groups in § 1 we know that T has a nontrivial strongly proximal flow. Let (T, X) be such a flow. We need the following lemmas. 
1-1 extension of (T, X) and has (T, Y) as a factor.
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The following theorem is proved in [7] , Theorem. Let (T, X) and (T, Y) be minimal flows, X a metric space, then (T, X) and (T, Y) are disjoint iff no nontrivial quasi-factor of (T, X) admits (Y, T) as an almost extension.
Using this theorem we have is an almost factor of (T, Y).
Proof. By the above theorem if (T, X) and (T, Y) are not disjoint then a nontrivial quasi-factor of (T, X) is an almost factor of (T, Y). But the only nontrivial quasi-factor of (T, X) is (T, X) itself and the proof is complete. There exists a net t. in T for which lim t.U is the singleton \xA and we can assume that lim t.p.= v exists. If V is any neighborhood of xQ then eventually t. U C V. Thus eventually piV) > pit. U) > e. We can conclude that p([xQ]) > e. But x was an arbitrary point in X and thus pi\x ]) >( for every point of X. This can be true only in the case that X is finite, and by Lemma 3-2 we can conclude that X must then contain exactly two points. Our last example is of a flow which is totally proximal but not strongly proximal. This is a modification of the example in [7] of a flow which is minimal and proximal but not strongly proximal.
Let X = ¡0, liZ and let T be the group of homeomorphisms of X generated by the shift on X and the following set of homeomorphisms. Since T contains the group of homeomorphism which acts on X in the example in [7] , it follows that (T, X) is a minimal and proximal flow. Since all the generators of T preserve the Haar measure on X, (T, X) is not strongly proximal.
Thus all we have to show is that (T, X) is totally proximal. Now given a closed subset A of X we distinguish between the two cases (a) A is finite, and (b) A is infinite. In the first case, by the proximality of (T, X) a net t. in T exists s.t. lim t. A is a singleton. In the second case by the above claim a net t. in T can be found for which lim t.A = X. Thus (T, X) has no proper quasi-factor, i.e. it is totally proximal.
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